NEILG.001A PATENT 
FLYING CRAFT TETHERED TO POWERED WATER VEHICLE 

Field of the Invention 
[0001] The apparatus described herein is related to a winged flying craft which is 
tethered to a powered craft, preferably a water vehicle. The powered craft is operated by a 
user from the flying craft. 

Background of the Invention 
[0002] A number of tethered flying crafts powered with a land or water propelled 
vehicles have been proposed. Examples of such driven vehicles are disclosed in U.S. Patent 
Nos. 1,825,363; 4,417,706; and 5,082,198. The apparatus described in the aforesaid patents 
require complex tether assemblies incorporating a plurality of rods or poles having one end 
attached to the flying craft and the other to the powered craft. It is to the improvement of 
such tethered flying vehicle assemblies that the present apparatus is directed. 

Summary of the Invention 
[0003] The apparatus described herein is an assembly including a winged flying 
craft having a cabin for accompanying an operator, and a powered vehicle to which it is 
tethered, preferably a water driven vehicle. 

Brief Description of the Drawings 

[0004] Fig. 1 is a perspective view of the flying vehicle assembly showing the 
winged flying craft, a powered craft for operating the assembly and the tether assembly; 

[0005] Fig. 2 is a side view of the assembly of Fig. 1 partially cutaway illustrating 
the tether assembly and biased hinges; 

[0006] Fig. 3 is a perspective view of the assembly shown in Fig. 1 in an 
unpowered or rest condition; and 

[0007] Fig. 4 is a side view of the assembly of Fig. 3, partially cutaway to show 
the tether assembly components in a folded position. 



-1- 



Detailed Description of the Preferred Embodiment 
[0008] Referring to Figs. 1 and 2, the flying vehicle assembly is shown 
comprising a winged flying craft 12 having wings 14 and 16 on each side of the body 15 of 
the flying craft. The wings are preferably each attached to the sides of the body of the flying 
craft, and rearwardly of the center of the body of the flying craft. The center of the flying 
craft is defined herein as the center of gravity of the flying craft, and is forward of the center 
of lift of the flying craft, the later being over the wings. Thus, the center of lift of the flying 
craft is along an axis extending through both of the wings, typically through the wing tips, 
thus, the center of gravity is forward of the wings and the center of lift is aft or to the rear of 
that position. 

[0009] The apparatus includes a powered craft 30, preferably a water going 
vehicle provided with a motor 36 which drives a propeller 35 for powering the craft through 
the water. Although a land traveling vehicle could also be used, because of land traffic 
congestion and limited areas where such an apparatus could be used, the water powered craft 
is preferred. The powered craft includes a rudder 38 and the operation of the motor and 
rudder are controlled from the flying craft 12 by an operator positioned in a cockpit 18. 
Specific controls, including electronic and radio control features known to those skilled in the 
art, may be used and are not described in detail herein. 

[0010] A tether assembly for attaching the flying craft and a powered craft 
comprises first rigid struts 22 and 24 and second rigid struts 32 and 34. Preferably, two first 
rigid struts and two second rigid struts are used, although one or more first rigid struts and 
one or more second rigid struts could be used in the tether assembly. In the preferred 
embodiment illustrated, first rigid struts 22 and 24 are secured to the flying vehicle on its 
underside, forward of the wings and also forward of the center of gravity of the flying craft. 
One end of each of the first rigid struts 22 and 24 is secured to the flying craft at a pivot 
connection or hinge. Observing Fig. 2, one end of rigid strut 24 is secured to flying craft 12 
at pivot connection 10. The pivot position is preferably at the forward underside of the flying 
craft, and aft of the nose of the flying craft, and forward of the center of gravity. The end of 
each rigid strut opposite the end attached to the flying craft is secured at a second pivot 
connection. Observing Fig. 1, the preferred embodiment illustrates rigid struts 22 and 24, 
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each secured to a pivot pin 20, strut 22 secured thereto at pivot pin 23 and strut 24 at pivot 
connection 21. The pivot connections at the ends of the respective struts may include 
bearings, e.g., journaled bearings, ball or roller bearings, seals, gaskets, bushings, pivot pins 
or bolts, and other suitable components known to those skilled in the art. 

[0011] One end of each of the second rigid struts 32 and 34, in the preferred 
embodiment illustrated, are attached to a connector 26 which is rotatably or pivotally secured 
to a tee pin 25. The tee-pin may be integral with or otherwise fixedly attached to connector 
26. Alternatively, connector 26 and pivot pin 20 may be designed with a cooperating pivot 
connection between them. Opposite ends of the second rigid struts 32 and 34 are secured to 
the hull of powered craft 30 by suitable means such as a pivot pin 40 as illustrated. 
Preferably, the ends of the second rigid struts 32 and 34 are secured to the powered craft at 
pivot connections so that the powered craft is free to move or pivot along a vertical plane 
relative to a horizontal plane extending through both of the rigid struts 32 and 34. Moreover, 
in the preferred embodiment illustrated, with the ends of the second rigid struts 32 and 34 
pivotally secured to a pin 25, powered craft 30 is also able to rotate relative to first rigid struts 
22 and 24 and flying craft 12. 

[0012] Other equivalent means for securing the ends of second rigid struts may be 
used. For example, the ends of struts 32 and 34 may be secured to a yoke device which is 
attached to the powered craft. Such a yoke may be hinged to the powered craft, and may also 
provide pivotal or rotatable attachment for the second struts relative to the yoke and/or 
powered craft. The opposite ends of the second struts may each be attached to separate 
hinges or pivot connections rather than commonly secured to a connector as illustrated. For 
example, each end of the struts 32 and 34 may be secured to a different pivot connection, e.g., 
strut 32 to pivot pin 23 and strut 34 to pivot connection 21. However, pivots and/or rotatable 
attachment of the second struts relative to the powered craft is preferred as is hinged and/or 
rotatable or pivotal attachment relative to the ends of the first rigid struts. 

[0013] In a further preferred embodiment, pivot components connecting the first 
rigid struts 22 and 24 at the flying craft (pivot connection 10) are biased as are the pivot 
connections 21 and 23 cooperating with pivot pin 20, whereby both ends of each of the first 
rigid struts 22 and 24 are biased. The pivots connecting the ends of second rigid struts 32 



and 34 may or may not be biased. However, it may be preferable to bias the rotatable 
connectioin between connector 26 and pin 25 whereby rigid struts 32 and 34 are biased along 
a horizontal plane. For example, one or more biasing springs cooperating with connector 26 
and pin 25 may be used to urge the components to resist any angular rotation thereby urging 
vertical alignment of the flying craft with the powered craft. Spring biased hinges or pivots 
may be used for such purpose. 

[0014] The bias at pivot connections 10 and 20 is such as to provide a scissor-like 
effect between the first rigid struts 22 and 24 and the second rigid struts 32 and 34. These 
two pivot positions are biased so that the first rigid struts 22 and 24 are urged to the aft of the 
flying craft whereby pin 20 is urged rearwardly of the apparatus. Preferably, pivot pin 20 is 
also biased to urge pivot connection 25 rearwardly of the apparatus. Thus, in the most 
preferred embodiment, with these two pivot positions so biased, the tether assembly is biased 
to urge the first and second rigid struts to form an acute angle relative to pivot pin 20. Such a 
biased position will result in a relative positioning of the flying craft and powered craft as 
shown in Figs. 3 and 4. It will also be observed that with the preferred biasing of pin 25, the 
relationship of powered craft 30 relative to flying craft 12 in the illustrated position is also 
enhanced. Biasing of the pivot connections preferably uses spring biasing components which 
may be attached to the pivot connector components and/or to the struts. The specific design 
of the biasing components and the biased connectors is not critical as long as the intended 
operation is achieved. 

[0015] As also illustrated in Figs. 3 and 4, the underside of flying craft 12 is also 
preferably recessed or shaped so as to form a cavity 33 for receiving a portion of the powered 
craft in a non-operating or pre-flight condition. In such a condition, with the flying craft and 
powered craft closest together, and in a type of nested configuration, storage, trailering or 
other transporting, and prior to launching operation are improved and facilitated. 

[0016] In operation, the flying vehicle assembly apparatus shown may be 
launched by directing each of the craft into the water at a convenient launch site. Preferably, 
the flying craft is also watertight and shaped so as to minimize resistance of the flying craft as 
it is pulled through the water, at least for a short distance during initial takeoff. To initiate 
takeoff, an operator will control the direction and speed of the powered craft 30 sufficiently 



whereby at a certain speed, the winged flying craft will become airborne. During this takeoff 
phase, the acute angle between the first rigid struts and second rigid struts will increase as the 
winged flying craft is first pushed in a forward direction by the powered craft via the struts, 
and thereafter pulled along the direction of travel by the operation of the powered craft, again 
via the struts. In a straight direction of travel, the vertical plane of the powered craft and 
flying craft will be substantially the same, and the flying craft will be positioned above and 
rearwardly of the powered craft along this vertical plane. The elevation of the flying craft 
above the water will depend on the speed of the powered craft and the length of the rigid 
struts. An operator may control the direction of the powered craft, whereby altitude of the 
flying craft may also change as the direction is changed. As change of direction of powered 
craft 30 is continued, so will the direction of the flying craft as it is pulled along the new 
direction by the rigid struts. With at least one of the connections along the tether assembly as 
previously described, the flying craft may also be banked during a turn. 

[0017] The wings of the flying craft may be provided with flaps for operation so 
that the operator may increase or decrease the elevation of the flying craft or distance above 
the water somewhat, without unduly interfering with the overall operation of the apparatus. 
For example, especially during takeoff or landing, such flaps may be of assistance in 
improving takeoff thereby reducing the strain and speed of the powered craft for lifting the 
flying craft. Similarly, such flaps may also assist in lowering the flying craft, independently 
of the speed of the powered craft. 
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